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3-7 the distance between thoe origins of the dorsal fins :md as
lon r as the longest rays of the xucond dorsal.  Pectoral 3 the
lcnrrth of head, L\tLlIdlll"’ to or a little beyond the vublcal
lxom the onvrm of ~p1nous dorsal.

1ab. Gmtem'\la Rio Guaealate (Selvin).

Total length 210 mm.

7. Agonostomus Salvini.
D.IV, I8 A 1110, Sc. 35-10. Closely allied to

A nusutue but upper lip not so thick, eye smaller, lower jaw
a little lon"m, pectoral fin shorter. l\[(l\l”‘lly u\tundm‘r to
belo“ anterior } or & of eye. Dorsal spincs moderate, the
first 2 (adult) or 3 (young) the length of head or of the
distance between the origins of the dorsals. Pectoral § the
length of head or less, not extending to below the spmous
dorsal.

IHab. Guatemala, Rio Nacasil (Salvin).

Total length 270 mm.

V1I.—A Contribution towards a Kunowledye of the Entozoa of
British Marine Fishes.—Part 1. By WiLnianm Nicowrr,
M.A., B.Sc.,, Gatty Marine Laboratory, St. Andrews.

[Plates L-IV.]

Tue following account of an as yet little-known provinee of
British marine zoology can hardly be regarded as more than
a mere preliminary. The original intention was to have
treated the subject 1n a systematic manner, dealing with the
Entozoa of each of the natural groups of fishes—Gadidee,
Pleuroncctidie, &e.—separately ; but as this was found im-
possible for the time being, the most satisfactory remaining
coursc scemed to be to study the casily accessible fishes as
they camc to hand. It will be scen that these full under
two classes : (1) the commoner littoral fishes, gunnel, stickle-
back, &c.; (2) the commoner food-fishes, haddock, dab, &e.
A large number of each species, exeept in a few iustu.nccs,
having been examined, the results obtained may be regarded
as fairly accurate and the parasites from cach host as com-
paratively typical. Special attention has been devoted to
the Trematode forms ; cestodes occurred but rarely, except
in the form of scolices. Nematodes and Acanthocephala
were frequent, but, for the most part, assignable to common
species.  Several forms remain unnamed, mostly young
Ascarids, which ave difficult to diagnose.
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No Elasmobranch fishes are noted in this paper, and of
the Teleosted, three gronps— Pharyugoguathi, Lophiobranehii,
and Plectoguathi—are unrepresented. Otfthe remaining three
groups upwards of 60 speeies are recorded from St. Andrews
Bay, but only 50 of these are at all common.  About half
of these are dealt with here. A few yielded no parasites, a
notable ease being Blennius pholis, which will be referred to
later; amongst the others an individnal not harbouring its
quota of parasites was exeeptional.

A striking feature of the hercin-noted results is the large
nutber of instances in which a parasite is recorded from a
new host, although the new species are few.  This way be
due to a particular liost not having been examined before
or to its not having harbourcd LEntozoa in the localities where
it had previously been examined. A third possibility sug-
gesting itself is that two species of fish may have been
confused or regarded as identical, and the parasites of oue
attributed to the other. A case in point is that of Collus
scorpius, Bloch, and C. bubalis, Euplr., hetween which [
have sometimes found difliculty in deciding. I have, how-
ever, carcfully compared cach speeimen examined with Day’s
deseriptions of the two species, and in so far as he is to be
depeuded upon the results may be regarded as correet.  The
large number of forms new to Coltus bubalis may be explained
in this way; morcover, almost every ounc oceurred in an
example which was unmistakably Cottus bubalis, Luphr.

This leads us to a counsideration ol the work of previous
observers. I'wo most important attempts have been made
towards a systematic and exhaustive knowledge of the
Entozoa of the North Sea fishes—the one by Olsson# in
1867, the other by P. J. van Beneden t in 1870.  The work
of the former was doue in the waters off' the west coast of
Norway, which can hardly be regarded, strietly speaking, as
the North Sea; but sinee the majority of the species whicl
Le examined sre common to our shores, we can include lis
results under those for fish taken within the North Sea.
Van Beneden deals with fish from the Belgian coast and
from further out at sea. Both examined a very large number
of fishes, especially the commoner varicties.  Amongst the
littoral fishes neither Olsson nor Van Beneden makes mention
of Gobius Rullensparri and Liparts Moutayui.  Olsson, in
additiony, omits Zoarces viviparus ; Van Beneden, Cuftus

* o Ditwzon bes Skandinavicka haffiskar,” Lunds Univ. ,o\r:w]iril't.
ol iv. 1867, no, viid.

+ ** Les Poissins des Cotes de Belgique,” Mom. Aead. Pelg. xxaniii,
1~71. .
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bubalis.  Trom their observations no parasite appears to
ifest the fish haunting the pools and creviees along the
shore in the same way as Podocotyle atomon, Rud., has been
found to do at St. Andrews. The presence of this Trematode
is quite a featuve ; it ocenrs in cight out of the nine species
examined.  Auother common form s Echinorhynchus acus,
Rud., which was found in four species,  Amongst the fishes
from deeper waters the widely-spread Hemiurus forms and
Derogenes vavicus, Miiller, are recorded very frequently by
both the above-mentioned observers.  As might have been
expeeted, the same is true in the present instance.

IFi<h, such as the herring and haddock, which roam far and
wide in their search after food tend to exhibit the same para-
sitie fanna in whatever gnarter they are taken, but the littoral
fish, with their more cirenmseribed lives, are dependent on
local finnee for food, and in eonscquence their parasites vary
according to the locality.

A case like that of Podocotyle atomon, Rud., would almost
Icad one to enunciate the hypothesis that the IEntozoa of a
particular fish depend more on its environment than on the
species to which 1t helongs; that is to say, that no matter
what the speeies of fish the parasites found in it ought to be
the same as tho-e found in other species from the same
neishibourhood.  This raises the very nmportant question of
idiosynerasies in feeding, for it is well known that different
species, although living quite close together, have often
entircly different mo.les of tee ling. Van Beneden took some
pains to note the food of the various fish which he examined ;
but into this matter I do not propose at present to enter. One
case, however, that of the shanny, Blennius pholis, cannot be
overlooked. It occurs here commonty, and I had an oppor-
tunity of e;amining a large number, but in no instance did
a sincle parasite preseatatself.  Such a fact is not remark-
able in itsclf, but, in view of the frequency with which other
fish in the vicimty were infeeted, it is striking enough.
Van Benelen found the food of the shanny to consist of
crustaccaus, Balanus for the most part. In addition to
crunstaceans I have met with excessive numbers of small
gastropods, especially voung Littorina.  'Thus the food is
apparently not so very different fromn that of other species.
The presence of the large number of shells in the intestine
nugeht L offered as a reason for the abscnce of parasites,
but shells aud other hard débas are found in fish in which
parasites abound.  Another explanation might be sought in
some constitutional pecularity of the shanny which renders
it an unsuitable host.  Similar instances—c. g. Agonus
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(Aspidophorus) ratup/u(lclue Clenolalrus 711,,0@[/1.\ aud
Brosmius brosme—ocenr in Olsson’s observations, although he
makes no comment upon then.

Neither Olsson nor Van Beneden made any
towards .n solution ol the lite-history of the forms with which
they deal.  The subject is ditlicult and requires speeial and
long mntinln d study.  Levinsen * made an extensive scarch
anmongst the marine Invertehrata of Greenland  lor inter-
wediate forms, and was suceessful in three or four cases.
ITis rvesults have not been confirmed. Latteily  some
nnpmt.mt work has been done o this direetion ln Miss
Lebowr in Northumbevland . She hias Hl\(\ll"‘ll((l many
of the commoner Mallusea and has recorded from them quite
a number of sporoeysts and cercavice. The difliculty of
tracing these to their final host still remains.

In the Irish Sea at the IJ]\(‘I])()O] Laboratary considerahle
additions have been made to the British Entozoa fauna by
]nlnhtnn(‘i Very few Trematodes are mentioned, Cestodcs
receiving most attention.  Ilis note on l)zstumum valdem-
Jlatum, Stoss., is interesting and will be veferred to later.
The ocewrrence of Heminrns appendiculatus in very small
(L=1in.) plaice aud dabs is cnvious, for this Trematode has
never been yecorded from these h\]l in their adult state,
The mention of a form (Distonan gulosww, Linton) fivst
deseribed from America is also noteworthy.  Linton’s work
on the Amcrican fishes § reveals many forms which are the
same as or almost wdentical with species already kuown from
corresponding European fish, He himselt is unable in
several cases to  establish  their identity with absolute
certainty. 1lis work is valuable on account of the care with
whiclhh he has studicd and mecasured the varions importaut
organs, but unfortunatcly little exact information is to be
derived from his plates.

Some experiments which Thad an opportunity of conducting
with sticklchacks may conveniently be described here. ’llu,
fact that the sticklebacks from brackish ditehes were jnfeeted
with Podocotyle atomon, Rud., to as great an extent as those
from the marine rock-pools suggested ascertaining the efleet

attempt

* ¢ Pidrax til Kindskab om Grinlands Trematodfauna,” Oversigt Kgl.
Dunsh. Selskab. 1881, pp. 52 &4, pls. iy, dii.
t * Notes on Northaubtian Trematodes,” Northumberland Fisheries

R l)ur[ fur 1905,

{ ** Internal Parasites and Diseased Conditions of Fishes,” Lanenshiro
Seu-Fisheries lw]mrt for 1904, p. (h 1905, p. 151,

§ Proe. U.S, Nat. Mus. xx. pp. 4 23 104, p’s. XXViL-xxNiv. and pp. 507
&4, pla. xl 11\
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of pure fresh water.  Some examples, hoth from pools and
From ditches, were continad in a tank of fresh water.  Tor
two months they were snpplied with pond-weeds, snails,
grubs, &e., which, however, they did not aceept very readily.
At the end of that time some were examined and found to
contain the parasites as frequently as before.  No new
parasitcs had made their appearance.  For another two
months the sticklebacks received no food at all, and on
examination thercafter no diminution in the number of
parasites was observable, although by this time the fish were
m a very poor condition.  This is at variance with the
observations of Zschokke and others, who found that in fish
migrating from the sea to rivers the parasites acquired during
their sojourn in the sea were gradually killed oft by the fresh
water of the river. The ahove experiment appears to indicate
that the disappearance of the parasitcs in certain cases is not
wholly attributable to the eflect of the fresh water, but that
some other factor must enter into account.  The length of
time (four months) during which the fish were contined to
the fresh water was ample for any clleet due to the water
to have taken place. The only noteworthy circumstance
observed was the largely inercased number of ova extruded
from the parasite in the intestine of the host.

The following is a list of the hosts examined, with their
respective parasites ; the habitat is also noted.  An asterisk
prefined to the habitat denotes that the parasite is recorded
tfor the first time from this sitnation; an asterisk prefixed
to the name of the parasite denotes that it is here recorded
for the first timec from this host. The fish are named
according to Day’s ¢ British Fishes.”

ACANTUOPTERYGIIL

. e

Gasterosteus aculeatus, Linn,  3-spined Sticklebaclk.

Podocotyle atomon, Leud.
( = Psilostomum redactum, miki.)
*\scaris sp. (juven.).
Cottus scorpius, Bloch.  Bullhead.
Podocotyle atomon, Zud,
(=Distowum simplex, Rud.)
Derogenes varicus, Muller.
Distomum sp.
Lchinorhynchus acus, Zud.
Bothrivcephalus punctatus, Rud.
Cottus bubalis, Euphr,  Father-lasher.
Podocoty le atomon, Lud.
#]lemiurus appendiculatus, Rud.
*D)rogenes varicus, JMiller,
+Prosorhy nchins squamatus, Odkner.

Stomach, intestine.
Body-cavity.
Intestine.

Stomach and *¥intestine.
Gills in capsules.
Tutestine,

Intestine.

Intestine.

Stomach.

Stomach,

Intestine and  pyloric
appendages.
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* \scaris sp.

* Ascaris capsularia, Rud.

* \scaropsis morrhuw, oo Ben.

*Lchinorhynchus acus, Rud.
Bathriveephulus panetatus, Rud.

*Scolex polyinorphns, Kud.

*Distomum sp. (Juven.).

Body-cavity.

Peritonennt.

Intestine.

Intestine.

Intestine.

Intestine and rectum,

Skin, muscles, &c., in
capsules,

Gobins Ruthensparri, Luphr.  Double-spotted Goby.

*Podoeotyle ntowon, Rud.
*Distomum sp. (juven.).
® \searis sp. (juven.).
£xcolex polymorphns, Rod.
Cyelopterns }umpus', il
Seolex polymorphus, Jwd.

Ann. - Lamp-sucker.

Stomach and intestine.
Gills in capsules,
H:nl‘v-('u\'il_\'.

Intestine.

*Stomach and intestine,

Liparis Montapa, Donov,  Montague's Sucker.

*Podocotyle atomaon, Rud.

*Prosorhynehus squamatus, Odhaer.

*lichinorhynchus acus, Rud.
*\searis sp. (juven.).

Centronotus qunnellus, Linn,  Gunnel.

*Podocotyle atomon, Rud.
*[ewiurus appendiculatus, Rud.
*\scarls sp. (juven.).

Intestine.

Intestine and pyloric
appendages.

Intestine.

Body-cavity.

Intestine and rectum.
Intestine.
Peritoneum.

Zvarces viviparus, Linn.  Viviparous Blenny.

*Podocotyle atomon, Rud.
*Echinorhynchus acus, Rud.

ANAVCaNTHINTG

Gadus eylefinus, Linn,  ITaddock.
Lepodora rachivea, (wbbold.
*[lewiurus communis, Odhner.
Ascaris commuuis, Dies.
Ascaris clavata, Rud.
* \scaris sp.
* \ ramonema commune, Dies.

*]Icterakis foveolata, Zlud.
* \scaropsis morrhuwe, v. Ben.

Echinorhynehus acus, Zud.
Bothriocephalus rugosus, Rud.

*Scolex polymorphus, Rud.
*#3colex sp.

Galus merlangns, Linn.  Whiting,
Derogenes varicus, Viiller.
\scaris clavata, Rud.

Filuria cchinala, o. Linstow.

Intestine.
Intestine.

Intestine.

Stomach.
*Body-cavity.
*Stomach.

Intestine.

Liver and pyloric ap-

pendages in capsules.

Intestine,

Mouth, csophagus,

stomach, intestine,

Intestine.

Intestine and pyloric

appendages,

Intestine,

Gall-bladder.

*]utestine.
Intestine,
Intestine.

Mitella mustela, Linn Five-bearded Rockling.

*Pudoeatyleatomon, Rud,
Ascaris eapsularia, e,

_im ]"l//l‘l/(l % f()’/l’(l)lll-*, Linn. S!\l]d-l;o-l.

*1lcuiurus commuis, Odhuer.

Stomach and intestine,
Peritoncum.

(Tsophagus, stomach,
intestine,
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Brachyphallus erenatus, Rud.
Lecithaster gibbosus, Rud.

* Ascaris sp. (Juven.).

¥ \searis sp.

*1ichinorhynehus acus, Rud.

(*) Scelex ammndytis Tobiani, v. Den.
Hippoglossus vulyaris, Flem.  Hahbut.
*stephancchasmus haceatus, sp. n.

*1lemiurus appendicalatus, Rud.
Devogenes variens, Miiller.

*Devogenes cacozelus, sp. n.
Ascaris capsularia, Rud.
Ascaris collaris, Rud.

* \earis sp.

*Ascaropsis morrhnee, v. Ben,

*["laria cchinata, ». Linstow.
Teterahis foveolata, Jud.
Seolex polvmorphus, Zud.

Lhondus marimus, Linn,  Turbot.
*Zoogonoides viviparns, Olsson.
*Derogenes varicus, Miiller.

Bothriocephalus punctatus, Rud.

Scolex polymorphus, Rud.
Rhombus leevis, Rondelet.  Lnll.
Devogenes varieus, Miiller.
* \scaris collarvis, Tud.
Dlewvonectes timanida, Linn,  Dab.
Zsogonoides viviparus, Olsson.
Steringophorus furciger, Olsson,
¥Derogenes varicus, Miiller.

#Derogenes eacozelus, sp. n.
Ascaris capsularia, Rud.
* \scaris sp.

Secolex polymorphus,
Pleuronectes platessu, Linn.  Plaice.
Zoogonoudes viviparus, Olsson,
Heteralis foveolata, Jeud.
Scolex polymorpbus, Rud.

Stomach and intestine.
Intestine.

Body-cavity.

Intestine,

Jutestine,

Intestine.

teetum.
Stomach.
Stomach.
Intestine and rectum.
Peritoneum.
Intestine,
Reetum.
Stomach.
Rectum.
Stomach.
Intestine and *rectum.

Rectom.

Mouth, cesophagus, and
stomach.

Intestine.

Intestine.

#Stomach.
Intestine.

Intestine and rectum.

Stomach and intestine.

Month, ccsophagus, and
stomach.

Intestine.

Peritoneum.

Intestine and pylerie
appendages.

Intestine.

Intestine and rectum.
Intestine.
Intestine.

Dlevroncetes microcephalus, I'lem.  Lemon:dab.

Distomum sp.
* A scaris sp.
#Ascaropsis () sp. (juven.).

PuvysosToMI.

Clupea harengus, 1imm. Ilerring.
*[Temiurus Lithed, Odhuer,
Agsmonema capsularia, Dies.
Anguille vidgaris, Turt. el
Iemiurus appendiculatus, Rud.
Lecithechirium rufoviride, Rud.
*3colex polymorphus, Rud.

Intestine.
Intestine.
Iutestine.

Stomach and ceecum.
Peritoneum.

Stomach.
Stomach.
Intestine.
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TrREMATODA,

Podveotyle alomon, Rud. (P11, figs. 1, 2.)

Distvma simpler, Bnd. 7, Olsson, Levinsen, Grinlands Trematodfauna,
p. &, 1L i i, 1.

Alloereadivm atomon (1tud.), Odhner, Zaool. Jahrh. Syst. xiv. p. 506,
pl. 33, tigs. 9, 10,

Lodocotyle atomer (Rud.), Odhner, Fauna Arctica, iv. (2) p. 320,
pl. il figs. 9, 10,

Psilostomum redactum, sp. n., Nicoll, Ann. & Mag. Nat. Hist. (7)
xvii. p. 525, pl. xiii. tigs. 9, 10,

This is a species which Odlner regards as wrongly
identified by Olsson *, although the latter had some doubt
on the matter himself.  Olsson assigned his specimens to
Distoma simpler, Rud., and was followed by Levinsen and
Linton. Odhner, by elucidating the structure of Distomum
atomon, Rud., shows that they ought really to have been
assigned to this species.  He also includes Distommm re-
Jlewnm, Crephing, nuder this speeies, although he excludes the
forms which Olsson § and Zschokke  identified as such.
As Psilostomum redactum 1 desceribed what I considered to
be a distinet species, but T must now regard it as identical
with Poduvcatyle atomon, Rud.

Of RudolphV’s Distome  stmpler (= Fasciola agylefine,
Miiller) no speeimens ramain, so that Odhner regards the
species as unudentifiable.  IHe omits notice of the fact that
Van Beneden § found in Gadus eylefinus what he apparently
regarded as Distomum @glefine, Miiller.  Van Beneden is
slightly confusing, for while he marks the form ~“sp. wov.”
in lns notes, without any attempt at description, the accom-
panying figure is marked D. aglefine, Miiller, and we may
suppose that this wus his real intention. Von Linstow ||
notes both D. simpler, Rud., and D. eglefine, van Beneden,
under Gadus @glefinus, so that he was cither misled by van
Beneden or he regarded the two species as distinet.  Stossich]
falls into the same error.  Van Beneden’s figure 1s meagre,
but, so far as it goes, cxhibits a certain resemblance to the
form we are here dealing with.,  The large clliptieal ventral
sucker, the position of the genital aperture, the male genital

* ¢ Entozoa iaktt hos Skandinaviska hafsfiskar,” in Lunds Uiy,
Arsskrift, ive po 34, pl. v, figs, 81, 82

t Luouds Univ. Arsskrift, iv. (=) p. 52,

1 Verhandl. Gesell. Basel, Thl. ~, TIft. 3, p. 739, pl. xi. fig. 1.

§ » Puiseons des Cotes de Belgique,” p. 56, pl.iv. fig. 14, in Mém.
Acad. Roy. Belg. xxxviii.

. Compend. d. Helminthol. p. 236,

¢ Dist. d. Iesci, p. 6.
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apparatus, the vitelline glands, testes, and ova, all point to
its being a member of the genus Allocreadium.  The ova are
excessively large and the ovary is absent, and on this account
it is impossible to assign this form to any of the already
known members of the genms, so that the dithculty of
proving the identity of Dist. simplexr, Rud., still remains.

Olsson found this parasite oceurring in Sebastes norveyicus
(one or two fairly often), Gadus melanostomus (frequently
numerons), Raniceps niger (onee, in great numbers), A nyuille
vulgaris (a single specimen).  Levinsen fonnd it fairly often
in Cotlus scorpins and Cottus yobio ( ’hobetor ventralis) from
Greenland.  Rudolphi’s specimens were from the stomach of
Pleuronectes flesus.  Odhuer adds that he ¢ has met with it
in a very considerable number of other Scandinavian marine
fishes from the west coast of Sweden,” although I have seen
no list of sueh forms. 1 have alrcady recorded it from
Gasterosteus aculeatus (varv. trachurus), and to this 1 have
to add Cottus bubalis, Cottus scorpius, Gobius Ruthensparri,
Centronotus yunnellus, Zoarces viviparus, Motella mustelu, and
Liparis Moutagui. About 70 per cent. of the total number
of fish of these species examined were infected, usually with
three or more adult parasites and often a large number of
voung. Thus it may be understood that this form 1s ex-
ceedingly frequent.

Olsson determines the length of his specimens at 3-9 mm. ;
Levinsen found somewhat smaller examples in Cotlus scorpins
(3-5 mm.); Odhner gives the average length as about
2 mm., and is inclined to regard Olsson’s larger specimens
as a variety. He also differentiates a medinm-sized varicty
corresponding with Levinsen’s speeimens and also  with
Dist. reflexum, Crepl. My cxamples only in rare cases
execed 3 mm., the majority being 1-5-25 mm., so that as
far as length s conceruned they correspond with Odhner’s
smallest variety, i. e. with the Rudolphi type. Fually de-
veloped adults were found as small as 1 mnm.; one small
example from the stickleback measured 101 mm., and
contained seven ova measuring 081 x ‘017 mm., 7 e. of
fully normal size.  The largest immature individual observed
was "90 mm. in length; it contained no ova, but the penis
was well developed, and the testes were as large as ‘8 x
11 min,

The general shape of the body is elongate-ovoid, depressed,
somewhat attenuate anteriorly, more rounded posteriorly.
Like the other species of the genus, it is extremely mobile,
the ant-acctabular region being capable of great extension
and contraction, the post-acetabular part less so, but the

.
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enticle of the latter is often thrown into irregular wrinkles.
The constriction at the level of the testes, noted hy Olsson,
is not of invarixble ocenrrence, and the outhine of preserved
(pressed) specimens is comparatively even.  The colour
viewed by transmitted light is greenish yellow, darker
posteriorly from the presence of the yolk-glands and golden
yellow eentrally from the ova.

The caticle 1s of no great thickness, devoid of spines, and
striated longitudinally aml transversely.  The suckers are
fairly well developed @ the oral sucker is subterminal and
globular, with a cirenlar aperture ; its diameter is usunally
ahont !, of the length of the body, but it is proportionately
larger in the vounger examples than mn the older, the
observed limits being *12 mm. in the smaller (1:0 mni)
and 29 mm. in the largest (3-15 mm.). The ventral sucker
is more variable; it ix always clliptical in outline, with a
corvesponding aperture, the long axis being transverse and
usually about half as long again as the diamcter of the oral
sucker, i. e. 1 of the total body-length, but here again the
proportion decreases with inerease in size. The measured
dimensions were -22—42 mm. These fizures agree very
closely with those of Odhner, viz. ©12--25 mm. for the oral
and 25—kt mm. for the ventral sucker. Linton’s American
speeimens yield pretty much the same figures.

Another feature to which some importance is attached is
the distance between the suckers (i. e. length of neck). My
observations coincide with those of Levinsen, viz. 1-1 of the
length of the body and } in young individuals. Odhuer
also determines the limits at 11,

The alimentary system conforms to the genus type, exeept
that a distinct prepharynx is present, first noted by Odhner.
1t appears as a dilated tube about half as long as the pharynx
and considerably wider than the asophagus. The pharyux
is almest globular, with a diameter of about -10 mm., but its
breadth usuvally execeds its length shghtly.  The @sophagus
may be twice as long as the pharynx, but on contraction it
is bent in the form of an S, and appcars short then.  The
bending takes place eithier laterally or dorso-ventrally.

The exceretory vesicle is a long simple closed sae extending
as tar forward as the level of the ovary, and opening pos-
teriorly by a terminal pore. To it run down two narrow
convoluted tubules, one on cither side.

The genital aperture lies almost midway hetwern  the
two suckers and also midway between the median line and
the extreme lett edge of the body. 1t is thus to the left of
the wsophagus and between the pharsnx and tutestinal
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bifureation.  Thie eirrus-ponch is long and narrow, extending
some distanee behind the ventral sneker. It contains at its
posterior end a large hipartite vesicula seminalis, from the
anterior end of which issnes the ductus cjaculatorins,  The
latter bends back almost immediately w lie alongside the
vesienla seminalis, but bending again 1t passes forward to
the penis. This organ is long and slender, and when well
extended ix envved. It has a squarely-ent end, but instead
of being inflated at its termination, as Olsson represents it,
it is somewhat tapering.  'The configuration of the internal
genitalia is preciselyv as Odhuer * represents it.

In one case 1 was fortunate cnongh to wituess the fer-
tilization and formation of the ova. The worm was nnder
pressure, and the nafertibized ova passed along the ovidnet
fairly rapidly.  As each arrived opposite the receptacnlun
seminiy, it was snrrounded by sperms, and shortly afterwards
two or three yolk-plugs were congregated round it. The
mass was foreed on towards the uterus, receiving as it went
a shell-coatinug and gradnally aequiring the characteristic
elliptical shape. The whole process did not last longer than
ten minntes.

The vitcelline glands consist of numerons follicles, not
by any means so regular or so large as Odhner represents
them. Ile is correct in saying that they do not extend in
frout of the ventral sucker, although occasionally a follicle
or two is to be found i the neck.

The uterus 1s short and rarely contains more than 20-10
ezgs ; Odhner says 20-30, and yet in his figure + he repre-
sents upwards of 80 eggs. The ova are light yellow to
vellowish brown in colonr, and measnre, according to my
observations, *075~034 mm. in length by -040-'05 1 mm. in
breadth.  These rather wide limits inelude measurements of
the ova from various hosts.  The dctails in four cases are as
follows : —

mm. mm.
From Gasterostens aculeatus ..., -075-031 X -040—-044
o Cottus bubalis ... ..... ‘075—021 x ‘014054
o Ceuntronutus gunnellus . ... 075 X 050052
w  Zoearces viciparus ... ... . 031084 x *046-050

Odhner’s figures are *060—081 mm. X ‘010045 mm.
The minimum length-limit seems rather small. I have
certainly never observed ova (mature, at least) approaching
that siall size. My mcasurements werc usually determined

* Loc. cit. pp. 510-511, pl. 33, fig. 10.
T Loc. cit. pl. 33. fig. 9.
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from ova as near the terminal portion of the nterns as
possible.  Linton's fignres for the ava of his Awmerican
specimens are “054x -0 mm., so that they alsh correspond
with other observations.

This parasite is usnally confined to the iutestine of its
host, thoush occasionally one or two specimens are to he
found in the stomach and in oue host (Gadus melvnostomas),
according to Olssou, it oceurs in the pylorie cieca.

While studying this form; I examined sticklebacks from
thiree dilferent regions, viz. (1) rock-pools, (2) brackish
ditches commuuicatiug with the sea, (3) streams near their
entrance into the sea.  In the first two instances 1 obtained
Gusterosteus aculeatus, var. trachuras; in the third, var,
gyneacus.  The river sticklebacks were mueh smaller than
those from the sea, and 1 no case did they larbour Podo-
colyle atomon. 'The specimens from the pools and ditches
were identical and were each equally subject to infection.

Leviusen asserts that the intermediate host of Distomum
siniplex 1s Thewisto libellula. "This erustacean is not recorded
from the St. Andrews district, so that it cannot be the
intermediate host here.

Lepodora rackiea, Cobbold *.  (PL 1. figs. 3, 4.)

Distomum rachion, Cobbold, Tian<, Liun, Soc. xxii. p. 158, pl. xxxi.
figs. 9, 10; Stossich, Dist. d. Pesei, p. 43; Linton, Proc. U.S. Nat,
Mus. xx. p. 205, pl. i figs, 3-7.

Lepodora rachica, Odhner, Fauna Arctica, iv. (2) p. 832, pl. ii.
figrs, 1215

To reconcile Cobbold’s figure of Distomum rachion with
the one which I hierewith submit seems at fivst sight ditlicnlt.
The disposition of the genital glands and uterus appears to
effcctually separate them.  The resemblance in other respects,
liowever, is striking cnough, and as it is possible to interpret
correctly the structures misrepresented by Cobhold, 1 huve
little doubt that his specimens and mine are identical, and
this 1s endorscd by the facts that the organization of the
parasite is defivitely characteristic and that Gadus eglefinus
figures us the hiest in both wstances,

Cobbold’s deseniption is embaodied in a few lines, but this
brevity is remedied by a boldly drawn figure.  In intcer-
preting this figure we must suppose either that he drew from
the hving animmal, when the thickness of the body wonld
prevent him seeing elearly the organs in the posterior part,
or that his preserved specimeus were not sufliciently cleared,

& Odhner’s amended deseriptions of this speciez and cthers did Lot
crme to hand until the present paper was in [lm press.
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The anterior region 1s corvect except that the genital aper-
ture is rather tar forward and the eaticular spines have
assumed enormons proportions.  The ventral sucker has a
somewhat powertnl appearance, awd the vesienla seminalis
extends as far back as the auterior testis.  The testes are
correctly enough placed, but the ovary is posterior to them
wstead of in front.  The uterns  displays  the greatest
divergence; it is rvepresented as two tubes, winding down,
one on cach side ol the body, to the extreme posterior end.
It is to be presum d that Cobbold here contused the uterus
with the vitelline glands, tic rounded follicles of which
might be mistaken for ova.  The utering walls must have
Leen supplied from imagination.

Cobbold fancies a resemblance between this speeies and
Distomuwm  scabrww, Zed., and D. appendiculatum, Rud.
Wherem this lies [ fail to perceive, even i Cobbold’s figure,
for the organization of the alimentary system with its long
pre-pliarynx, the presence of the large spines, and the dispo-
sition ol the entirve genital system are widely different tfrom
the corresponding strunctures in the above-mentioned speeies.

Stossicl’s description of this form 1s merely a hriet trans-
lation of Cobbold’s.  Along with von Linstow* he falls
into the crror of attributing it to the col (Gadus morrhua)
instead of Gadus eglefinus, although Cobbold is perfeetly
clear on this point.

A not uncommon parasite of the haddock, it occurred in
rather wore than 50 per cent. of individuals examined,
always in the intestine and never in large numbers. It 1s
of moderate size: length 1:88—4 47 mu., maxunum breadth
-61="90 mui.; average size 2°63 x *6Y mw. ; body of elon-
gated oval outling, roundud at both cudls, somewhat attenunate
anteriorly. It is of cumpact build, sluggish in movement,
and does not long survive removal from its host.  The
cuticle is beset with stout regularly arranged spines cover-
ing the whole of the-ant-acctabular region and gradually
disappearing behind the ventral sucker. A few spines are
to be found laterally within a short distance of the tip of
the tail.  The length of the spines 1s about *012 mm., but
they are shorter in front and longer posteriorly.  They have
uolﬁpzn'ati\'cly broad bases an}l arc arranged so that the
spines of cach row alternate with those of adjacent rows.

The oral sucker is almost terminal, of fair size (diameter
-2 4-+3% mm.), but not very muscular.  The ventral sucker is
remarkably small and feeble ; it is situated almost centrally

+ (Compend. d. i lminthol, 1=7%, p. 238,
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and has a diawmcter of “1 =23 mm.  DBoth arc cirenlar in
ontline with circular apertures,

The alimentary system is well developed.  The month
opens into a long pre-pharynx (zbout 3 mu. long in an
average speeimen), which is followed hy a pharyox of large
size (21 % 16 mm.); the wsophagus is very short and the
divertienla into which it divides are of great width and
extend to the end ol the body.

The exerctory vesicle is a simple sae of no great extent, in
the posterior end of the body and opens by a terminal pore.

The testes are median, one behind the other, in the pos-
terior third of the body. They are globular or ovoid in
shape and of cousiderable size’ (25 mm. dianeter).  The
edge of the posterior testis is at alistance of about "6 mm.
from the ead of the body.  The ovary lies divectly in
front of the testes and is mueh smaller than them, The
receptaculum seminis is an clongated vesiele lying between
the ovary and the anterior testis.  The vitelline glands are
extensive and well-defined ; situated laterally [rom the level
of the ventral sucker to the posterior extremity of the body.
They consist of numerous, eompact, irregular follicles.

The ova arc few in number (abont 50) and are confined to
the space bounded by the ovary, the ventral sucker, and the
two iutestinal diverticula. Ilnht vellow in eolour, ovoid
m shape, they measure 059- 068 wm. in length aund
033010 mum. in breadth.

The genital aperture is in [ront of the ventral sucker, but
to the left ol the middle line; it is within the mtestinal
fork. The sphineter muscle surrounding it is sometimes
very promiunent.

The penis-sae (PL 1. fig. 1) is of large size and divi 'ed
into two portions by a constriction. The anterior part is
the penis-sae proper, containing the retracted penis and the
prostate, ncither of which is very large.  This part s
regnlarly ovoid and lies iu frout of aud dorsal to the ventral
sucker.  Joined to this by a narrow neek is a large sac con-
taining a long rather narvow vesicula seminalis. This sac is

capuable of cousiderable extension and contraction, and in
the lutter state the vesicula seminalis beeomes bent up, as is
shown in the tignre.  There is a short non- -prostatic part of
the ductus ¢ Mculutonua issuing from the anterior end of the
seminal vesiele.

Linton describes a form from Gades callurias, whicl |
identifics as Distowmum: rachion, Cobboll, or a specics very
near it.  His deseription is \hmt but the measnrcments he
notes for the various organs .\llU\\ a remarkable wrecment
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with those obtumed from my specimens, It deals mainly
with the external appearance, and as his fignre is poor little
exact knowledge of the more important internal organs is to
be derived from it.  The suckers and alimentary canal are
distinetly reprodueed, as ave also the testes.  The penis-sac
(** cirrus-pouch ”) ocenpies its  proper position, but the
wenital aperture is in the middle line almost divectly over
the intestinal hifurcation.  T'wo round bodies are figured in
front of the testes, but their nature i1s not noted.  I'rom
analogy the posterior of the two bodies would represent the
ovary, but it is much larger than 1 am accustomed to see i,
and, in facet, is as large as either of the testes.  In the same
way the materior hody would be the vesicula seminalis, but
it s mnch further hehind the ventral sucker than in my
speeimens. The volk-glands are not well indicated. A most
important feature of dilterence lies in the arrangement of
the spines, which, it Linton’s fizure is to be depended ou,
would distinetly differentiate Ins specimen.  Ile represents
them as scales (from the anterior region), in close array,
overlapping but not arranged alternately.  On no part have
I observed sneh an arrangement; the spines are certainly
~cale-like on the neek, but they ave well spaced and always
alternate with those of the neat row.  Thus, in the absence
of more exact information, it is 1mpossible to deteruine
whether Linton’s one speeimen is Lepodora rackiea, Cobhold,
or not, bat it is certainly very near it.

Subfamily Ecuzizvosroiy.x, Looss,

Genus Steruazocnasavs, Looss,

190, Stephanstomum, Les. Zool. Jaheh, Syst. xii. p. 570,
1900, Stephancchasaus, Lss. Zool. Auz, xxiit. p. 603,

Stephanochasmus baccatus, sp. n. (Pl 11 figs. 5=7.)

Of this speeies I have heen able to obtain only one speei-
men. It ocenrred in the vectum of a halithut (Hippoglossus
velgaris), awd at first sight appeared to correspond so closely
with my rccollection of Stephanochasmus cesticillus, Molin,
that I regarded it as snch and placed it aside. A note
by Looss * on some examples of this latter form, drawing
attention to an crror or variation in the number and
arrangement of the circuinoral spines, indnced me to re-
cxamme my specimen.  Several features of difference at
once presented themselves; morcover, comparison with the

# Zoul. Jalub. Syst. xii. p. 696.
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other species of the genus did not admit its inclusion with
any of them. It thus fulls to be deseribed as a new species.

The following deserviption as well as the figure are from
the preserved specimen, so that the measurcments may
admit of modification :—

The body is depressed, clongate-ovate, somewhat attenuate
in front, rounded behind, with a small but distinet terminal
promiuence.  Length 3:3+ mm.: maximnm breadth (at
ventral suclicr) 75 mm, Ant-acctabular region (neek) com-
prisex 4 of length of hody. Anteriorly the enticle is beset
with nnmerons lnvvuldrl\' arranged spines, becoming fewer
behind the ventral sucker and absent from the greater part
of the post-acctubular region.  Closely apposed to s the margin
of the oral sucker are two rows of large spines.  The spines
in the first row are shorter than those in the second, the
lengths being about ‘031 mm. and 037 mm. rvespeetively,
bat there is some variation. The number and disposition of
these spines arc characteristic of the species, and serve to
distinguish it from other species of the genus. They oceur
in two regnlar umnterrupted rows; there are 28 spines
cach row, making a total of 56, and the spines of one row
alternate with those of the other. In no other species are
the spines so numerous, the nearest approximation being
48, as recorded by Looss in Stephanochusinus caducus, Lss.
Steph. pristis, Deslongch., according to Looss, has 36 spines.
A point which Looss lays stress on is that i his examples
of Steph. cesticillus the sccond row of spines numbers one
less than the first.  'This is due to the absence of a spine of
the second row in the mid-ventral line. No such arrange-
ment occurs in Steph. baccatus; ecach row is complete, so
that there is no gap in the mid-ventral line. In Steph. ces-
ticillus, morcover, the spines of the first row arve longer
than those of the second. Between the two species another
feature of difference presents itself in the disposition of the
other cuticular spines.  In Looss’s figure these do not start
immediately behind the eephalic spues, so that a small
triangular barc avea is left. This docs not occur in Steph.
baccatus, for irregular seattered spines are seen on the neck
immediately behind the eephalie spines.

The suckers are comparatively small and not very mus-
cular.  The oral sucker is tcrminal and cup-shaped ; its
diameter is "23 mm., while the aperture is *19 mm. At the
lateral margins of the rim, projecting into the aperture, a
httle nodule is apparent.  Whether this is a natural con-
dition or the result of prescrvation 1 amm unable to say. The
ventral sucker s at a distance of ‘87 mmn. from the antcrior

Ann. & Mag. N. Hist. Ser. 7. Vol. xix. (3
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end. Tt is approximately globular, and has a diameter of
33 mm. with a circular apcrture.

The aliment. ry system s favly typical. The prepharynx
is shortor than in Step k. cesticillas, being only <17 mm. long.
The pharynx is large and almost horseshoe-shaped, with the
convexity dirceted backwards; it measures 21 x 16 mun.
The csophagus is extremely short.  The diverticula exteml
to the posterior extremity, and are wide and rregularly
dilated.  The bifureation oceurs just a little in front of the
ventral sucker,

The testes are situated in the postcrior third of the body,
one behind the other in the middle line.  In shape they are
ovoid, aml have a greatest diameter (longitudiual) of *38 num.
Tlie ovary lies directly in front, almost median or a little to
the right,and is less than the testes (21 mm.). The vitelline
glands are lateral, extending from the posterior erd of tle
body to a short distance belind the ventral sucker; they
consist of small compaet follicles.

There are very few ova (17), but they are of large size,
nieasuring -087—001 mm. x ‘0:—053 mm. The shape is
unusual, pointed at one end and truncated at the other*.
The uterns lies entirely between the ovary and the ventral
sucker, and is contined laterally by the intestinal diverticnla.
There 1s a long club-shaped pems-sac extending some
distance behind the ventral sucker, thongh not so elongated
as in Steph. cesticillus. 'The posterior portion is oecupied by
a large ovoid vesicula semwinalis,  There is a considerable
pars prostatica. The genital aperture is median, direetly in
front of the ventral sucker.

It 1s evident that this species differs very considerably
from already known forms. In the first place the body is
much less clongated, and the suckers are proportionately
further apart and larger. The cephalic spines, besides being
more numerous than in any other species, are differently
disposed, those in the anterior row being shorter than those

# Three ova were observed lving within the ventral sncker. This
recalls a condition already noted (Aun. & Mag. Nat. Hist. (7) xvii. p. 520)
in a parasite inhabiting the cloaca of Larus argentutus.  The suppcsition
which I then hazarded seems to be strengthened by this case. Both are
forms lising in the terminal portion of the gut of their lost, and the
possibility suggests itself that in buth the ova may be retained for some
time within the ventral sucker in order to pievent their being excreted
in too iimmature a coudition. Many forms having a similar habitat
display adaptations in the ova, having apparently the same end in view.
The precocious development of eye-sputs iu several species and the
ciliated embryos in Listonan viviparum, Ol-son (from the end-gut of
P’leuronectid fishes), are illustrative cases.
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in the posteriar.  In Steph. minutus, Looss *, they are of
equal size in the two rows, but in the othar species the
anterior row contains the larger spines.  In addition the
ova are much larger than those of any other species exeept
Steph. cesticillus.

Zovgonoides vivipurns, Olssan.
PISLT. g, 8% "Bl ELL fig. 92)
Distomum viviporung, Olsson, Lumds Univ. Arsskrift, 1567, iv. no. 8,
p- 20, ploiv, tigs, T3-70,
Zooyonus veeiparvs, Loass, Contralbl, Bakt. lste Abtheil, xxix. p. 440.
Zoogonotdes civiparus, Odhner, Centralbl, Bakt. Iste Abtheil. xxxi.
p. 62, fig. 2.

This specics, first discovered hy Olsson in Plearonectes
microcephulus and incorrectly described by Lim, has been
fully deseribed by Odhner.  Looss assigned it to the genns
Zoogonus, Liss., along with Z. mirus, Lss., but Odhner with
reason regarded it as the type of a new genns.  Olsson was
only able to discover two speeimens, oecurring, as hie believed,
in the stomach of the host. Odhuer, however, corrcetly
points out that the true habitat of the speeiesis the terminal
portion of the intestine.  Ile found it in Pleuronectes flesus,
Pl limanda, Pl. platessa, Pl microcephalus, [lippoglossoides
platessoides, aud Cullionymus lyra. I have fonnd it here in
Pl Limunda, Pl platessae, and  Rhombus masimus, and
always in the lower rcaches of the intestine, particularly the
rectum. It always oceurs in large numbers, usnally accom-
paniced in Plewronectrs limunda by Steringopharus furciger,
Ol-son.

Odhner’s deseription of the species is almost exhaustive.
The limits of size whieh he gives, however, are rather
narrow. I have found mature examples as small as ‘8 mm.
and, in Rhombus marimus, as large as 1°6 mm. ; in Pleuro-
nectes limanda they never exceced 1'2 mm. 'The maximum
breadth is -31—42 mm. The diameter of the oral sucker
lies within Odhner’s limits, viz. *14—"16 mm.; but the ventral
sucker is never twice as large, as Odhuner has if, and its
aperture is nearly circular, or if elliptical the eccentricity is
small. The cuticnlar spines are very minute, arranged in a
regular diamond pattern, and cover the whole body except
a small part at the posterior end. The intestinal divertienla
do not extend beyond the posterior horder of the ventral
sucker.

The testes are two ovoid bodies, situated about the level

* Centralbl. fur Bakter. 1ste Abtheil. xxix. p. 604, fizs. 5, 5a.
o#*
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of the posterior border of the ventral sucker and symmetri-
cally placed, one on cither side of this.  In the living speci-
men it is diflicult to fix the exaet position of the testes and
ovary, for they move backwards and forwards with the move-
ments of the animal.  Somctimes one testisisa little further
forward than the other, and sometimes the ovary is on a level
with one or both.  In preserved speeimens the position s
pretty much as shown in the figure (P 110 fig. 8, 7).
The ovary is to the rear of the ventral sncker, almost median
or somewhat to the right. It is smaller and more globular
thau the testes. 1 find the size of the miracidinim-containing
capsule to be '086—"091 % *042—041 mm., which is larger
than Odhuer has it.

Subfum. /lexrerive (Looss, ex p.), Liihe.

Looss * ineluded in this subfamily the appendiculate
Distomes and their congeners.  Liilie +, however, saw fit to
restrict the name to a certain group of these forms repre-
sented by two genera, [Hem urus, Rud. (ex p.), and Lecitho-
cludivm, n. g.  Odhner later I removed Hewmiurus crenatus,
Rud., from the former genus and made it the type of a
distinet genus, Brackyphallus.  Of the members of this sub-
family we have here to deal with Ilemiurus appendiculatus,
Rud., and Brackyphallus crenatus, Rud.

Genus Hemiurus, Rud. (ex p.), Liile.

Within this genus Liihe includes only H. appendiculatus
(Rund., 1802), H. Stossichii (Montic., 1891), . crenatus,
Rud., 1802 (= Distomum ocreatum, Olsson, 1867), H. levis,
Linton, and H. grandiporus, Molin. These all agree in
having the yolk-glands compact, rounded or ouly slightly
lobed, situated close behind the ovary and almost touching
each other. The features in which they present ditferences
are, amongst others, the relative sizes of the suckers, the pro-
portionate length of the appendix, the position of the genital
aperture, the length of the pars prostatica, and the position of
the vestcula seminalis.

I have had before me dnring my investigation specimens
of appendienlate Distomes belonging to the genus Hemiurus
from four different hosts:—Clupea harengus, Hippoglossus

* Zool. Jahrh. Syst. xii. p. 610.
t Zool, Anzeig. xxiv. p. 394
1 Fauna Aretica, iv. (2) pp. 352, 353.
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vulgaris, Gadus wglefinns, and dmmodytes tobinnns.  From
the tivst theee Distomawm appendiculatum, Rud., has already
been recorded, but, as Liihe points out, identification has
in many cases been totally ervoncons.  Bach of the four
varicties which [ have examined agrec well cnough on
superficial inspecetion with the aceepted idea of Distomum
appendiculalom, Rud., but on closer investigation they are
found to differ cach from the other to a greater or less
degree and all from Liihe's amended definition * of Hewinrus
ap/)m/flwulallm, Rud.: they approach more nearly to /1. Stos-
sichii (Montic.), Lithet. The chief features of dilterence
between the above-mentioned varicties are the sitnation of
the testes and the length of the pars prostatica and con-
sequent position of the seminal vesicle.  In these respects
the exanples from the haddock, sand-cel, and halibut agree
closcly with cach other and differ markedly from the hm'nu‘r
specimens.  We must therefore regard the former as distinet
from the latter. To fully reconcile cither with already
C\lstmrr(l(‘:cnlmonx and in particular with the dchmtnom
of Liihe is mmpossible.  L'or the present, however, I shall
inclnde the specimens from Clupea harengus nnder Hemiurus
Liihei, Odliner, while those from Admmodytes lobianus are
uoticed under femiurus communis, Odhner.

Heminrus Liikei, Odhner [=1H. Stossichii (Montic.), Liilic].

Trom the stomach and caeenm of Clupea harengus.

The already recorded host of this form 1s Clupea pilchardus,
and the fact that this fish is a member of the same { family as
the herring strengthens the probability that the forms from
both arc identical. Without attempting a full description
of the species I shall endeavour to make clear wherein my
speciniens differ from Liihe’s definition.

Its occurrence in the herring was frequent and in great
numbers, and it was the only 1testinal parasite to be met
with. The body is very much elongated. The length,
including the extended appendix, 1s 2:70—4-1 L mm. Of this
the appendix comprises about -} (i. e. the appendix =1-1 of
the rest of the body). The breadth was measurved at two
points, (1) just behind the ventral snckers, (2) immediately
in front of the appendix ; it was found remarkably constant,
viz, "28=33 mm. x ‘35~-40 mm., 1‘01)10\(‘nt1n" Al >0me\\lmt
more a'tenuate condition than Liihe admits in F1. Stossichii.
The length of the neck (taken as the distance between the

¢ Zool. Anzeig. xxiv. p. 306, t Ihid. p. 393,
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centres of the two suckers) has also a fairly constant pro-
portion. Tt was *33--10 mm., representing a proportion of
-1 of the body (withont appendix). 'The oral sucker has a
dameter of 1113 mm. and the ventral *18—24 mm. 'l'lle
rehti\'c proportion nnv therefore be approximately 1 : 2 or
2 : 3, not invariably 2 : 3 as Lithe has it. The ph'u\n‘{ is
contiguous with the m'zl sucker and has a length of 06 mm.
with a breadth of -06—07 mm. 'The oecopha«rus is very
short or absent. The intestinal diverticula may extend into
the appendix, but usually do not. The cuticle of the body
is ringed (“geringelt”), that of the appendix is deeply
striated.

The genital aperture lies a short distance behind the
ventral lip of the oral sucker; the genital sinus is long and
estends almost as far back as the ventral sncker. The pars
prostatica is also of great length; the prostate cells are very
numerons and form a dense mass behind the ventral sucker.
In couscquence of the length of the prostate, the vesicula
seminalis 1s at a great distance behind the ventral sucker.
The distance as measured is from *6 mm. to "9 mm., 7. e.
rather more than | of the body-length. 'The seminal vesicle
is double and usually lies towards the left side.  The testes are
just behind it aud one is almost directly behind the other,
the obliquity being very slight. They are globular or some-
what ovoid and of fair size (diam. '14—16 mm.). The ovary
and vitelline glands lic almost midway between the testes
and the beginning of the appendix. The ovary is always
elliptical, the long axis bheing transverse, and measures
13—18 x*11—12 mm. It is thus about the same size as the
testes.  The yolk-glands lie close behind and ventral to the
ovary, and are cach about the same size as the ovary; they
are slightly lobed, one usually having three, the other four
lobes.  This coincides, curiously enough, with Liihe’s
observations in the cases wheve the yolk-glands are tubular.
The glands are at a distance of *4—6 mm. from the appendix.
The uterus is very voluminous and may extend a short dis-
tance into the appendix, but usually does not. The ova are
numerous and measure "022—028 mm. X *011-—-012 mm.

Hewivrus communis, Odhner.

From the esophagus, stomach, and intestine of 4mmodytes
tobianus and from the stomach of Gadus eglefinus.

This species shows very great rcsemblance both to
H. appendiculatus and to H. ‘Liihei. 1t is differentiated from
the former by the situation of the testes, which ave close
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behind the ventral sucker and markedly obligue; also by
the relative sizes of the suckers.  Prom . Lukei it differs
in the length of the aesophagus, in the shortness of the pars
prostatica, and iu the forward position of the vesicula semi-
nalis and testes. It diflfers from both 1u the length of the
appendix.

Mature examples were found in the sand-eel, varving in
length (includivg appendix) from 1'5-2:5 mm. Of this the
appendix often comprised as much as 2 (i. e. 3 of the rest of
the body) ; usually somewhat sinaller, but never less than
half as long as the rest of the body.  The examples from the
haddock and the halibut agree in this respeet.  The body is
not so attenuated as in the form from Clupea harengus, the
breadth being *37—38 mm. just behind the ventral sucker
and 42—57 in front of the appendix. ‘The neck (distance
between centres of suckers) is also much longer than in the
above form, leing 4 of the body-length. The oral sucker
has a diameter of *11--18 mm. and the ventral a diameter of
"16—26 mmn., so that the relative size is from £ to 2, more
usually the latter. The pharynx is contiguous with the oral
sucker and measures ‘06 x *07. There is a distinet esophagus,
about as long as or longer than the pharynx. The intestinal
diverticula may extend a considerable distance into the
appendix, but often stcp short of it. The cuticle of the
body is ringed, but the rings become faint towards the
appendix. The striations on the latter are not very distinet.
It is usually divided into two portions of almost equal length,
the posterior of which becomes invaginated within the other
when the appendix is retracted.

The genital aperturc occupies the same position as in the
preceding species; the genital sinus is not quite so long.
The pars prostatica is shorter and the seminal vesicle, which
1s double, i1s immediately behind the ventral sucker. The testes
are globular or ovoid and are not far behind the seminal
vesicle; somewhat obliquely situated, the left is almost
entirely in front of the right. They have a diameter of
10—16 mm. The ovary is ovoid, the long axis being trans-
verse, and measures *11—"16 mm. X ‘09 mm. The yolk-glands
are behind the ovary and contiguous with it; they are usunally
shghtly lobed as 1 the preceding species. The uterus is
voluminous and may extend into the appendix. The ova
arc numerous and measure *022--031 mm. x ‘00Y-'013 mm.

The specimens from Gadus eglefinus present slight
variations from the above and tend more to H. appendi-
culalus, but they certainly cannot be ineluded under that
species according to Lithe’s definition.
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An intercsting occurrence was witnessed while a living
specimen from the sand-cel was being examined. The left
volk-gland was observed to gradually, but rapidly disappear,
so that not a trace was left.  The preserved speeimen
exhibits only one yolk-gland. This may afford a possible
explanation of Monticelli’s observation of only one gland
in Hemiurus Stossichii, a case which Liilie has difficulty in
reconciling with his own observations *.

In an example of Hemiurus appendiculatus from the halibut
(Pl. TIT. fig. 11) a rare condition was met with, namely,
pigment-spots in the ova. The presence of cye-spots in the
ova of IHemiurine is not usual, and on that account I
regarded the casc as suspicions. On close examination some
of the ova displayed two spots, one at each pole ; others had
several spots congregated at one end, but in the majority
the appearanece simulated the usual occurrence of eyve-
spots. Indications of pigmentation, however, were found
throughout the body and large patches were discovered in
the substance of both suckers. Another smaller example
showed no spots in the ova, but the suckers contamed several
black patches. The explanation of this seems diffieult ; the
case 1is certainly unique in my experience, and I can only
attribute it at present to some diseased condition.

Brachyphallus crenatus (Rud.), Liihe.
Distoma crenatum, Rud. Entoz. Hist. ii. p. 404, pl. v. fig. 1.
Distoma ocreatum, Olsson, Lunds Univ, Arsskrift, iv. (8) p- 48, pl. v.
figs. 96-98.
Hendurus crenatus, Liihe, Zool. Anzeig. xxiv. p. 399 ; Lander, Bull.
Mus. Harvard, xlv. no. 1.

Brachyphallus crenatus, Odhner, Fauna Arctica, iv. (2) p. 352.

Amongst the numerous examples of Hemiurus commiunis
from the sand-eel several specimens of this species were
found. Tt is at once differentiated by the almost equal size
of the suckers. The length of my examples, which were
pretty nearly all of one size, was 2:12-2:38 mm., with an
appendix of 1'08-1-18 mm., i. e. the appendix equals about
half the length of the rest of the body. This corresponds
very well with the observations of Lander and Odhner. Liihe
makes the length 1:25-1-35 mm. and the appendix # as long
as the trunk. The breadth behind the ventral sucker was
*52—64 mm., and near the appendix it was *71—77 mm.
These figures are much in excess of any found by other
observers.

v Zool. Anzeiger, xxiv. p. 309, note 13.
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The diameter of the oral sucker was "21—=26 mm., that of
the ventral sncker -28-30 mm., the proportion therefore
being 6 : 7, which is ilentical with that fonnd by Lander and
Odhner. The geuital aperture lies wmidway between the
suckers: Lander says nearer the oral sucker, Odhner nearer
the ventral.  'T'he appendix always appears in two parts and
the intestinal divertieula reach to ncarly its extrenie end.
It is deeply striated.

The pharynx is contignous with the oral sucker. Between
the observations of the above observers there is some diver-
gence, Odlmer’s dimensions being much less than those of
Lander. 1 have found it to vary, the breadth as often as
not exceeding the length. Length -09--12 mm., diameter
‘09—11 mm. These figures agree more with Lander’s. In
my specimen the left testis is further forward than theright,
which disagrees with both Odhner and Lander’s ficures. The
ovary is globular or ovoid and swaller than the testes.  The
volk-glands are usually compact, but sometimes they are
more or less scattered, a part being occasionally found at
some distance from the main mass and connected with 1t by
a narrower portion. In one case siugle follicles were ob-
served scattered thronghout the body near the appendix.
The ova measure *021-023 mm. X '‘015—016 mm. ; they are
thus somewhat broader than those measured by Odhner.

Subfamily LEecirmocurrizyz, Lile.
Genus LEcitHASTER, Liike.

Lecithaster gibbosus, Rud. [ =L. mollissimus, Levinsen].

From a sand-ecl (dmmodytes tobianus) 1 obtained what I
believe to be a specimen of this parasite. It occurred only
once, although wore than fifty sand-eels werc examined, so
that it 1s extremely rare. It was, unfortunately, damaged
during inspection, but not before I had observed the following
particulars :—

A large vesicula seminalis lay at the level of the ventral
sucker and dorsal to it. A ductus ejaculatorius, with pro-
static cells, stretched forward to open a little way behind the
oral sucker. In the posterior part of the body the yolk-
glands were arranged in seven or cight lobes radiating from
a common ecntre. There was a small caudal appendix. 1In
the position of the testes were situated two circular bodies,
displaying internally a system of concentric rings. For this
appearance [ am unable to account.  The ovary could not be
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distinguished, aud there were no ova (so that the specimen
was probably immature). Together with the size of the
body and the conditioun of the suckers these characters seem
suflicicnt to establish identity with Distoavem mollissinum as
deseribed by Levinsen *.

Genus Derocexes, Lithe.

Derogenes varicus, Miiller.

This has proved one of the most widely distributed Trema-
todes in this locality, and has oceurred in the following
hosts :—Gadns merlangus (intestine), Flippoglossus vulgaris
(stomach), Rhombus mazimus (oral cavity, ecesophagus, and
stomach), Rhombus levis (stomach), Pleuronectes limanda
(oral cavity, cesophagus, and stomach), and Cottus scorpius
(intestine). It is here receorded for the first time from
Rhowbus marimus and Plewronectes limande, and in these it
has occurred most frequently.

Its characters ave so well known that it calls for no deserip-
tion here. The limits of size are wide, Stossich giving them
as 1'5-7 mm. 1 have found adult specimens less than 1 nm.
long, and the largest example obtained was 84 mm. long
from the stomach of the tnrbot. The most common size is
1:5-2'0 mm. The oral sucker in individuals of that size has
a diameter of *19—24 mm., and the ventral sucker ‘33--40 mm.
The ova vary greatly in specimens from different hosts. The
limits in length are ‘050—'062 mm., and in breadth -025-
‘03t mm. Those in front of the ventral sucker are always
larger than those behind, and it is in the latter that the
greatest variations are to be observed. Thus in an example
from the halibut the ova in the anterior part of the body
measured ‘0359 X ‘032 mm., in the posterior part ‘057 X ‘027
mm. The approximate size of the ova just abont to be
extruded may be taken as -056—060 x ‘031--03+4 mm.

Deragenes cacozelus, sp. n. (Pl III. fig. 10.)

Found in the intestine and rvectum of Hippoglossus vulyaris
and the intestine of Pleuronectes limanda. 1t is not at all
common, ouly a few specimens having been obtained. It
bears a close resemblance to Derogenes varicus, Miiller, but
the large vesicula seminalis and the small ova differentiate it
at once from that specics.

The body is elongated, cylindrical, broadest in the middle,

* Oversigt Kgl. Dansk. Selskab. 1&81, pp. 59-61, pl. ii. fig. 4.
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tapering towards cach end. Length ‘87-1'51 mm. The
scetion is approximately cirenlar.  The cuaticle is unarmed,
hut very faint tansverse wrinkles appear on the snrface.
The oral sucker is subterminal, globular, with a diameter of
16 mm. (in a specimen of length 1°5 mm.). The ventral
sucker is somewhat prominent, globular, and lies in front of
the middle of the body (57 mm. from anterior end); its
diameter s '23 mm.  Both have cirenlar apertures.

There is a large muscular pharynx, almost globular, with
a diameter of ‘08 mm. The cesophagus is extremely short
and the intestinal bifurcation takes place immediately belhind
the pharynx.  The diverticula are wide, irregularly dilated,
and exteud to the posterior extremity of the body. The
excretory system resembles that of Derogenes varicus.

The testes are obliquely placed behind the ventral sucker ;
they are two ovoid bodics, with a maximum diamcter of
‘12 wmm. The ovary is more nearly globular: diameter
‘10 mm. It is situated almost midway between t' e ventral
sucker and the tip of the tail.  Bcehind it lies a pair of large
vitelline glands having the same structure and disposition as
in Derogenes varicus  The uterus is much convolnted and
fills a large portion of the body. The eggs are very numerous
and rather small, ovoid in shape. Size '021--023 mm. X
‘014—016 mm.

There is a large ovoid vesicula seminalis lying on the same
level as the ventral sucker and dorsal to it, measuring
23 %17 mm. From it issues a somewhat narrow ductus
cjaculatorius, leading forward to the penis-sac. The duct is
surrounded for two thirds of its length by mnumecrous
prostate-gland cells lying free in the body-substance. The
penis-sac resembles that in Derogenes varicus. 1t is some-
what pear-shaped or alimost globular.  The aperture is
situated in the mid-ventral line at a distance of -21 mm.
from the cdge of the oral sucker.

Distomum sp.  (PLIIL fig. 12; PL IV. fig. 13.)

From the muscles &e. of Collus bubalis.

W hile colleeting one day 1 observed a Cotfus lving ina
small rock-pool. T approached it cautionsly, but it secmed
unaware of my presence until 1 oscized it, and even then its
strnggles to escape were feeble.  In a tank it took no notice
of food orobjeets placed near ir, but lay torpid. It appeared
to be Llind. On dissection the cause was revealed.  The
whole body, skin, museles, hones, and the layers of the cye
were ampregnated  with small masses of black pignient,
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accompanied by eysts containing Trematode cercarie. The
only parts not affected were the brain and the abdominal
organs, The pigment-spots appeared to follow the course of
the blood-vessels, as is cvident from tig. 13, and they are
probably spread thronghout the body by means of the blood.
The nature of the pigment b did not ascertain.  The Trema-
tode is a small tailless larva, having the body ecntirely
covered with minute spines, two small suckers, and with
intestinal diverticula extending to the tip of the tail. I am
at present unable to assign it to any known species.

This ocenrrence may admit of explanation in the same
way as Johustone ¥ accounts for a similar infection of
Pleuroncctes limandu, although the parasites in the two eases
arc not identical.

Distomum sp.

From gills of Coltus scorpins and Gobius Ruthensparri in
capsules.

This occurred rarcly, but in infected speeimens the
numbers were large. The wall of the cyst was thin, so that
the enclosed larva conld be easilv seen. It possessed few
distinetive featurves, so that identification was, for the time
being, impossible.

NEMATODA.

Ascaropsis morrhue, van Beneden. (Pl IV, figs. 14-16.)

Ascaropsis morrhue, van Beneden, Mém. Acad. Belg. 1871, xxxviii.

p. 56, pl. iii. fig. 11.

Vaun Bencden appears to have instituted this genus and
speeies at one and the same time, but he gives no definition
of the genus or deseription of the speeies except a few words
in a footnote and drawings of the head, tail, and ovum.
From these, however, I am able to establish the identity of
the specimens which I assign to this species.

Yan Beneden found it in the intestine and pylorie ceca of
the cod (Gadus morrhue). 1 have to record 1t from Gadus
e@ylefinus, Hippoglossus vulyaris, and Cottus bubalis. In each
of the two latter ouly one specimen occurred, but in the
haddock it was extremely numerous and was met with
throughount the whole anterior part of the alimentary canal.

The body is elongated, narrow, and cylindrical, of almost
uniform girth ; attenuated anteriorly and posteriorly, with a

* Report Lancashire Sea-Fisheries Laboratory for 1604, p. 101,




Entozoa of British Marine Fishes, a3

ventral excavation at the tail.  Length 6-8 mm., breadth
‘8—9 mm, Cuticle annnlated by turrows, which are con-
tinnons for more than oneannulus.  Van Beneden represents
cach ring as complete, probably owing to his not having
studied the character of the annulation.  Towards the ante-
vior end the Mirrows become faint and disappear.  Projecting
forward from the head are two small spines, omitted by
van Beneden; these arve largest in the example from Coffus
bubalis, and almost imvisible in that from the halibut.

The mouth is terminal and appears to consist of two
cqual-sized but little-differentiated lips.  There is a long
asophagus awd a long simple testine pursuing an uneven
course towards the anns, which opens in the excavation at
the tail.  In adult specimens the ovary and uterns ocenpy
almost the whole of the remainder of the body. The ovary
arises at the posterior extremity of the body and passes
forward, twisting round the intestine in its course. The
middle third of the body 1s nsnally completely filled with ova.
These have the characteristic shape, with the two Hagella at
one pale, noted by van Beneden,  Size *039-'010 mm. x
021022 mm.  These measurements are almost uniform in
the specinens from cach of the three hosts.

A form somewhat resembling this was taken from the
intestine of  Plewronectes microcephalus. 1t displayed the
characteristie annulation, but on the head, instead of two
spines, appeared two prominent cireular marks. No ova or
genitalia were present, so that the specimen was immature
and identification was impossible.

EXPLANATION OF THE PLATES.

The followirg letters npply to all the tigures :—

BSN. Veutral sucker. PG, Genital aperture.
('D. Penis-sac. L% Pharynx.
DE. Ductus ¢jaculatorius. DPh. Prepharynx.
DSt Vitelline olands, PL'r. Pars prostatica.
v, Excretory vesicle. 1'r. Prostate glands.
J. Intestinal diverticula. 7). T, Testes. =
KNt Ovary, LS. Recepraculnm seminis.
L. Laurer's canal. SD - Shell-gland.
MASN. Oral sucker. 7t Uterns,
Ge. (Esophagns. Iy, Vagina.
Ov. Ova. 'S, Vesiculn seminalis,

I’ Punis.

Prate L

Fiy. 1. Podocotyle afomon, Rud.  Auterior part, 1o show prepharyny
Y4 1 1 prepharyne g
dorsal view,
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Nyg. 2. Podocotyle atomon, ud.  Shell-pland complex ; ventral view.
DG, volki-duet; R, volk-receptacle ; K7, oviduct.

Iig. 3. Lepwdora rachiea, Cobbold,  Ventral aspect.

Fig. 4. Ditto. Male genital apparatus: penis retracted ; dorsal view.

Prare 11.

Fig. 5. Stephanochasmus haceatus, sp. n.  Ventral aspect.

Fig. 6. Ditto.  lleal, showing spines; ventral aspeet.
Fig. 7. Ditto. Outline of ovum.
Fiy. 8. Zoogonotdes viviparus, Olsson. Ventral aspect. Em, embryo.

Prate I11.

Fig. 9. Zoogonoides viviparus, Olsson. DPenis-sac; penis retracted,
showing the spines; ventral view.

Fig. 10. Derogenes cacozelus, sp. n.  Right lateral aspect.

Fig. 11. Hemiurus appendicnlatus, Rud., from Hppoglossus vulgaris.
Loop of uterus, showing ova with pigment-spots.

Fig. 12. Head of Cuttus bubalis, Euphr. Eye removed, to show pigment-
spots in the eye-socket.

PraTe IV.

Fig. 13. Head of Cottus bubalis, Euphr. Lower jaw divided and turned
to the sides; gills bent back, to show the pizment-spots in
the roof of the mouth, following the course of the blood-
vessels.

Fig. 14. Ascaropsis morrkue, van Ben., from Gadus eglefinus.  a, cepha-
lic spines; 4, termination of annulating furrow; ¢, end of
cesophagus; d, ova.

Fig. 15. Ascaropsis morvhue, van Ben., from Cottus bubalis. Highly
enlarged view of head, showing the two spines.

Fig. 16, Ditto. Tail; ventral aspect. Int, intestine; Aun, anus.

The drawings, with the exceptions of figs. 2, 4, 8, 9, were made from
preserved specimens.

VIII.—Descripticnsof I'ifteen Terrestrial Mollusca from South
Africa. By James Cosmo Mevviir, M.A., F.L.S,, and
Joux I1ENRY PoxsonBy, F.Z.S.

[Plate VI.]

THREE years having now elapsed since our last communica-
tion ¥, we now venture to offer an eighteenth contribution
upon the subject, mainly consisting of the descriptions of seven
Ennee and several Helicoids, mostly collected by Miss Hickey,
Messrs. J. McBean, J. Farquhar, and H. C. Burnup, to

whom our best acknowledgments are due, while we would
# Ann. & Mag. Nat. Hist, ser. 7, vol. xii. (December 1903), pp- 9= éyy.




